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Amendments to the Claims; 



This isting of claims will replace all prior versions, and listings, of clairns in the 
application: 



Listing of Claims: 

Claim 1: (currently amended) An electrochemical system comprising 
a plurality of cells; 

a current supply/draw means for superimposing modulated current values 
through the plurality of cells, wherein the current supply/draw means comprises a 
modulator, wherein t he modulator comprises arrang e d a . control device 'and a 
modulated current generator, wherein the control device is operable to Controj^ 
the modulated current generator to superimpose the modulated current values in 
burst time periods for high frequency resistance measurement, with a reist t ime 
periods between the burst time periods of no superimposltion of modulated 
current values; 

an external load connected to the plurality of cells in parallel with the current 
supolv/draw means for drawing a DC current from the bluralltv of cells wherein 
the DC current is drawn from the oluralitv of cells d uring both the rest time period 
and the burst time periods: 

a measuring device including a plurality of inputs connected across the plurality 
of cells to generate signals indicative of voltage and current characteristics of the 
plurality of cells; and, 



a controller for controlling at least one system operating condition based' on to 
the voltage and current characteristics received from the measuring device, the 
controller being connected to the measuring device; 

Claim 2 (Previously Cancelled) 

Claim 3 (Currently Amended): The electrochemical system as defined in claim Z 1 
wherein the modulator is an integral part of the controller. 
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Claim 4 (Currently Amended): The electrochemical system as defined In claim 3 X 
wherdin the plurality of inputs are connected across individual cells In the plurality of 
cells and the modulator Is operable to superimpose modulated current valuers through 
the Individual cells. 



Claim 



5 (Currently Amended): The electrochemical system as defined In claim a 1 



wherein the controller is operable to control, In real time, the at least one system 
opera :ing condition based on the voltage and current characteristics received from the 
measipring device. 

Claim 6 (Currently Amended): The electrochemical system as defined in claim 2 1, 
wherein the controller is operable to alert an operator based on alarm Conditions 
deternined from the voltage and current characteristics received from the nheasuring 
device 

Claim 



7 (Previously Cancelled) 



Claim 



Claim 



8 (Currently Amended): The electrochemical system as claimed in claim Sr 1, 
wherein the measuring device provides a plurality of primary channels for the measured 
voltage and current signals, there being one channel for the voltage across each cell, 
and wherein the measuring device includes a splitter for separating out at least the DC 
components of the voltages across the individual cells from the primary channels, the 
spiittef having first channels as outputs for the DC components. 

Claim 9 (Original): The electrochemical system as claimed in claim 8, wherein the 
splitter includes second channels as outputs for the AC components of the' voltages 
across the individual cells. 



10 (Original): The electrochemical system as claimed in claim 8, wherein the 



measuring device includes a plurality of Instrumentation amplifiers connected to the 
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Inputs of the measuring device and having outputs providing the plurality of the primary 
channels and an analog multiplexer connected to at least the first channels from the 
chanr ei splitter, wherein a multiplexer control line is connected between the 'controller 
and the analog multiplexer for controlling the analog multiplexer to switch sequentially 
between at least the first channels. 

Claim 11 (Original): The electrochemical system as claimed in claim 10, which further 
Includes a first analog to digital converter connected to the output of the analog 
multiplexer, a voltage data bus connected between the first analog to digital converter 
and th e controller and an analog to digital control line connected between the controller 
and thje first analog to digftaf converter for control thereof. 

Claim 12 (Original): The electrochemical system as claimed in claim 11, wherein a 
currerit sensing device is provided connected in series with the individual- cells for 
measuring the current wherein the current sensing device Is connected to the 
contrclller. 

Claim 13 (Original): The electrochemical system as claimed In claim 12, wherein 
outputs of the current sensing device are connected to a curent amplifier and wherein 
the cirrent amplifier has an output for a current measurement signal connected to the 
controller. 



14 (Previously Cancelled) 



15 (Currently Amended): The electrochemical system as claimed in claim 2 1, 
wherein the controller includes an input, connectable to a computing device for supply 
of control signals for controlling the controller. 



16 (Previously Cancelled) 
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17 (Previously Amended): A method of controlling at least one system operating 
condiltion of a multi-cell electrochemical system, the method comprising: 



(a) superimposing modulated current values across a plurality of cells of the 
device in burst time periods for high frequency resistance 
t, with a-fest t ime period© between the burst time periods of no 1 
supeijimposition of modulated cunrent values; > 



electrochemical 



measurement. 



(b) drawing current from the plurality of ceils to generate voltage and current 
signa s Indicative of voltage and current characteristics of the plurality of cells; and, 

(c) controlling the at least one system operating condition based on the voltage 
and cjjn-ent characteristics of the plurality of cells ; and. 

(6) driving a load using a curre nt drawn from the plurality of cells during both the 



rest ilhne period and the burst time p eriods, wherein the current drawn from thd plurailtv 



of eel 



s during the burst time periods is drawn i n parallel with the current drawn! in step 



18 (Original): The method as defined in claim 17 wherein step (a) bomprises 
mposing the modulated current values across individual cells in the ji^lurality of 
and step (b) comprises drawing current from the individual cells to generate 
voltaga and cunrent signals indicative of voltage and current characteristics of the 
indivic ual cells. 



Claim 
super 
cells; 



Claim 



Claim 



19 (Cancelled) 



.1 



20 (Currently Amended): The method as claimed in claim 4© 17, wherein step (a) 
comprises controlling the superimposing to provide a series of set interference 
condit ons, and measuring, for each interference condition, at least some of th'e voltage 
and cunrent characteristics of the electrochemical device. ! 
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Claim 21 (Original): A method as claimed in claim 20 wherein step (a) comprises 
varyir g a frequency of the superimposed current values; step (b) comprises generating 
the voltage and current signals at selected frequencies for the superimposed modulated 
current values, and determining from the voltage and current signals a plurality of real 
and iTiaginary components of the impedance of the individual cells; and, step (c) 
comp ises controlling the at least one system operating condition based on th^ plurality 
of rea and imaginary components of the impedance of the Individuai cells. 

Claim 22 (Cun^ntly Amended): A method as claimed in claim A9 17, wherein step (b) 
comphses connecting Inputs of a pluralrty of differential amplifiers across Individual cells 
of the electrochemical device, measuring the voltage and current of the cells with the 
plurality of differential amplifiers to generate the voltage and cun-ent signals, isupplying 
the voltage and current signals to a multiplexer and operating the multiplexer to 
sequentially supply the voltage and current signals to a controller for performing step 
(c). 

Claim 23 (Original): A method as claimed in claim 22, further comprising (inverting 
each \'oitage and current signal selected by the analog multiplexer to a digital signal in a 
voHag 9 analog to digital converter. 

Claim 24 (Original): A method as claimed in claim 23, further comprising prbvlding a 
current sensing device connected in series with the cells for measuring the cunrent 
through the load, measuring the voltage across the current sensing device to determine 
the current through the load and thereby generating a current measurement signal, and 
supply ing the current measurement signal to the controller. 

Claim 25 (Original): A method as claimed in claim 24, further comprising converting the 

I 

currer^t measurement signal to a digital current measurement signal, and supplying the 
digital current measurement signal to the controller. ' 
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26 (Previously Cancelled) 



27 (Currently Amended): An electrochemical system comprising 
a plurality of cells; 

a measuring device including a plurality of inputs connected across the 
plurality of cells to generate voltage and cunrent signals indicative of voltage and 
curreijit characteristics of the plurality of cells, wherein the measuring device 
compris e s a modu l ator and . provides a plurality of primary channels for the 



voltage and current signals, there being one channel for the voltage across each 
cell, and wherein the measuring device includes a splitter for separating out* at 
least the DC components of the voltages across the individual cells from the 
primajy channels, the splitter having first channels as outputs for the DC 
components; 

a current supply/draw means comprising a modulator f or superimposing 
modu ated current values through the plurality of cells; and, 

a controller for controlling at least one system operating condition based- 
on th^ voltage and current characteristics received from the measuring device, 
the cqntroller being connected to the measuring device. 

Claim 28 (Previously Added): The electrochemical system as claimed in claim 27, 
wherelin the splitter includes second channels as outputs for the AC components of the 
voltagjes across the individual cells. 

Claim 29 (Previously Added): The electrochemical system as claimed in claim 27, 
wherein the measuring device includes a plurality of instrumentation Amplifiers 
connected to the inputs of the measuring device and having outputs providing the 
plurality of the primary channels and an analog multiplexer connected to at least the first 
chanrels from the channel splitter, wherein a multiplexer control line is connected 
between the controller 
and the analog multiplexer lor controlling the analog multiplexer to switch sequentially 

between at leaat the first channels. 
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Claim 30 (Previously Added): The electrochemical system as claimed in claim 29, which 
further Includes a first analog to digital converter connected to the output of th^ analog 
multiplexer, a voltage data bus connected between the first analog to digital converter 
and tlie controller and an analog to digital control line connected between the controller 
and tlje first analog to digital converter for control thereof. 

Claim 31 (Previously Added): The electrochemical system as claimed In claim 30, 
wherein a current sensing device is provided connected in series with the individual 
cells for measuring the current, wherein the current sensing device is connected to the 
contrqiler. 

Claim 32 (Previously Added): The electrochemical system as claimed in claim '31. 
wherein outputs of the current sensing device are connected to a current amplifier and 
wherein the cun-ent amplifier has an output for a current measurement signal cbnnected 
to the controller. 
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